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Object: 

To synthesize a new silane modified polyamideimide by introducing a 
silica moiety into a basic skeleton of the conventional aromatic 
polyamideimide resin (hereinafter referred to "PAI") in a polar solvent such 
as N-methyl-2-pirroridone for a purpose to evaluate its physical properties. 

Experiments and Results : 

Trimellitic acid anhydride (TMA) and 4,4'-diphenylnethane 
diisocyante (MDI) was used as a monomer component, and 2' 5 mole % 
excess of TMA was reacted so as to prepare a polymer having a terminal of 
a carboxylic acid group or a carboxylic anhydride group, thereby obtaining a 
polyamideimide having an acid terminal [I]. 
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Polymethoxysiloxane having a glycidyl ether group (manufactured by 
Arakawa Chemical Industries, Ltd. named "Composelane 1001") was 
reacted with PAI having a carboxylic acid terminal group to prepare a 
silane-modified PAI having methoxysilyl group at the PAI terminal position 
[II]. 
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A solution of the resultant silane-modified PAI was cast on a glass 
plate, dried at a temperature of ISO^'C for 30 minutes, and further 250°C for 
30 minutes to obtain a PAI-silica hybrid film. Various properties of the 
PAI-silica hybrid composites film were measured, and the evaluation results 
were summarized in Table 1 below. 



Table 1. Properties of polyamideimide 



Silica contents 
(wt%) 


Film thickness 
(mm) 


Tensile Strength 

(MPa) 


Elongation 

(%) 


Elastic Modulus 

(GPa) 


1.4 


0.048 


96.1 


21.6 


3.19 


2.0 


0.060 


99.0 


20.9 


3.25 


4.0 


0.048 


103.0 


21.8 


3.42 


0 (control) 


0.048 


89.2 


22.1 


2.68 



Discussions- 

As a comparative example, a PAI resin film obtained by a 
conventional method (control) was also evaluated. Thus, various films in 
Table 1 clearly show that the PAI-silica hybrid composites film obtained in 
the present studies is excellent in Elastic Modulus as shown in Fig. 1 below, 
and the decrease in Elongation due to the improvement in Elastic Modulus 
is not observed. 
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Moisture contents of the PAPsilica hybrid composites film in a dry 
condition 20%RH-24h) or a wet condition (95%RH-24h) were studied to 
show that the moisture contents in a particularly high humidity condition 
significantly decreases, and the difference between in both conditions 
decreases. Also, the moisture content vary with the silica contents (see 
Table 2 below). 



Table 2. Moisture contents 



Silica 
contents 
(wt %) 


Moisture contents (wt %) 
dry condition wet condition 
20%RH-24h 95%RH-24h 


1.4 


2.1 


2.6 


2 


2.1 


2.4 


4 


2.2 


3.2 


0 (control) 


1.8 


5.4 



A surface state of both films observed by an AFM shows that the 
surface state of the PAI-silica hybrid composites film is superior in flatness 
to that of the conventional PAX, showing an excellent property for film 
forming (see Figs. 2 and 3 below). 



- 3 - 




Figure 2. Surface of polyamide imide film Figure 3. Surface of polyamide imide - silica 

(control > by AFM composi tcs film by AFM 



Conclusion- 

The present studies reveal that PAI-silica hybrid composites resin 
has different properties from that of the conventional PAI resin, 
particularly, in the improvement of the elastic modulus and in the decrease 
in the moisture contents. Tthese improved properties of the PAI-silica 
hybrid composites can anticipates so much of the possible effects of the PAI 
resins on the electronic material use. 
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Silica contents 
(wt%) 


Film thickness 
(mm) 


Tensile Strength 
(MPa) 


Elongation 

(%) 


Elastic Modulus 
(GPa) 


1.4 


0.048 


96.1 


21.6 


3.19 


2.0 


0.050 


99.0 


20.9 


3.25 


4.0 


0.048 


103.0 


21.8 


3.42 


0 (control) 


0.048 


89.2 


22,1 


2.68 
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Figure 1 Relationship between Si 
contents and Elastic Modulus 



Table 2. Moisture contents 



Silica 


Moisture contents (wt %) 


contents 


dry condition 


wet condition 


(wt %) 


20%RH-24h 


95%RH-24h 


1.4 


2.1 


2.6 


2 


2.1 


2.4 


4 


2.2 


3.2 


0 (control) 


1.8 


5.4 




Figure 2. Surface of polyamide imide film 
(control) by AFM 



Figure 3. Surface of polyamide imide - silica 
composites film by AFM 
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